Interleukin-1 beta induces expression of adhesion molecules in human vascular smooth muscle cells and enhances adhesion of leukocytes to smooth muscle cells.
Increased expression of cell adhesion molecules is an important pathological event during the development of atherosclerosis. The smooth muscle cell (SMC) is one of the cell types present in the atherosclerotic lesion. To evaluate the regulation of adhesion molecules in human vascular SMCs and its possible role, we studied the expression of adhesion molecules in SMCs stimulated with interleukin 1-beta (IL-1 beta), a pleiotropic cytokine that is involved in the pathological development of vascular diseases including atherosclerosis and restenosis. Our data demonstrated that IL-1 beta markedly induced the adhesiveness of human vascular SMCs for monocytes and neutrophils in a concentration (10 pM - 10 nM)- and time (0.5-24 h)-dependent manner. The maximal induced adhesion by IL-1 beta (1 nM) was reached at 4 h, with 4.6-fold and 3.3-fold for monocytes and neutrophils, respectively. This induction was dose-dependently inhibited by the IL-1 receptor antagonist (IL-1 ra). The IL-1 beta-induced expression of intercellular adhesion molecule 1 (ICAM-1), vascular cell adhesion molecule 1 (VCAM-1) and E-selectin 1 (ELAM-1) on SMCs was examined by reverse transcription/polymerase chain reaction (RT/PCR). Unstimulated, serum-deprived SMCs expressed a low or undetectable level of mRNA for these adhesion molecules. The expression of ICAM-1 and VCAM-1 but not ELAM-1 mRNA was significantly induced with IL-1 beta in a concentration (1 fM - 1 nM)- and time (0.5 - 24 h)-dependent manner. The maximal increase in ICAM-1 and VCAM-1 mRNAs was reached at 4 h after IL-1 beta stimulation. The IL-1 beta-induced adhesion of SMCs for monocytes was partially inhibited by monoclonal anti-human ICAM-1 and anti-human VCAM-1 antibody, but not by anti-human ELAM-1 antibody. Pretreatment of monocytes with anti-human integrin beta 2 antibody significantly reduced the adhesion of monocytes to IL-1 beta-stimulated SMCs. These results suggest that IL-1 beta is a potent inducer for ICAM-1 and VCAM-1 expression in human vascular SMC, and could play a role in the pathogenesis of atherosclerosis by recruitment and retention of inflammatory cells such as monocytes and neutrophils in the lesions.